Using the method of IR spectroscopy it was ascertained that in pectinates and alginates of polyvalent metals the coordination bonds between cations Pb 2+ , 
Introduction
The structure of coordination compounds of polyuronides with ions of polyvalent metals (polyuronates of metals) in solid state does not have an unambiguous interpretation due to the presence of several electron-donating atoms of oxygen able to coordinate with the ions of metals and due to the inclination to form coordination compounds of different forms (tetrahedrons, octahedrons) by the pyranose cycles of polyuronides [1] [2] . We believe that the most acceptable method of the ascertainment of the structure of insoluble polyuronates of metals is the method of IR spectroscopy while using which certain atomic bunching of polyuronates may cause the appearance of a great number of informative dis-crete lines and bands in vibrational spectra.
The goal of this research is to study the structure of the pectinates and algi- The pectin produced by experimental engineering technological bureau "Mars" (Nalchik) from the sugar beet marc and corresponding to the regulations of temporary pharmacopoeic article Temporary Pharmacopoeia article 42-3433-99 "Pectin" is a polymer featuring average molar mass of 3200 kg/mol consisting of 1 → 4-bound remnants of α-D-galacturonic acid containing 14.4% of free carboxyl groups, 9.2% of methylated carboxyl groups. The content of total ash is 1.4%, the content of ash insoluble in 10% hydrochloric acid is 0.4%, рН of 2% water solution is 3.5, the water dissociation constant is 3.2 × 10 −4 [3] . . The content of total ash is 25.7%, the content of ash insoluble in 10% hydrochloric acid is 0.8%, рН of 1% water solution is 7.6, the water dissociation constant is 2.5 × 10 −8 [4] .
Inorganic salts with Pro Analysi (p.a.) purity qualification were used in the research.
The Method of Obtaining Polyuronates Metals
The jellous sediments of polyuronates of metals were obtained by mixing water For almost complete sedimentation reaction mixtures were treated with 96% ethanol (1:2), kept at indoor temperature (2 hours), the sediments were extracted by filtration, flushed by water till the neutral reaction of rinsing water and dried at temperature 60˚C ± 5˚C till fixed mass [6] .
Conditions of the Analysis by the Method of IR-Spectroscopy
IR absorption spectra of 10% suspensions of polyuronides and polyuronates of metals in liquid petrolatum were registered at 4000 -400 cm −1 at Infrared Spec-trometer-40 spectrophotometer [7] - [12] . The observed shifts of absorption stripes, the change of intensity of absorption bands and the energy of hydrogen bond were the objects of study. The relative error of definitions (n = 7) is 3.4% -4.8%.
Results and Discussion
The pectinates of polyvalent metals. The characteristic absorption bands in IR spectra of pectinates of metals in comparison with pectin are given in Table 1 . Notes: "s.", strong absorption intensity; "w.", weak absorption intensity; "wi.", wide stripe; "s", symmetrical vibrations; "as", asymmetrical vibrations; "χ", inner vibrations. * The data received by the authors are especially reliable as initially they had been studying the IR spectra of monosaccharide metal complexes the structure of which was defined by the method of X-ray structural analysis, and they applied the received assignments to the crystalline structures which are isomorphic with the initial ones.
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The most characteristic spectral region in which one can distinguish substantial differences in the character and intensity of absorption bands in IR spectra of pectin and pectinates refers to 3400 -3100 см −1 range belonging to the valence vibrations of hydroxyl groups. Besides that, the absorption in the more longwave area was observed for the pectinates of metals which is characteristic for different in energy two-and three-centered donor-acceptor hydrogen bonds of hydroxyl with hydroxyl or substituted hydroxyl [7] :
(1)
The vibration interaction of oscillators of bound pectins can be the cause of ) is proportional to the energy of hydrogen bonds (U ВС ) [7] :
in which k is the coefficient of proportionality which for hexapyranosides is 9 × 10 −3 mol/kJ [7] ), we have calculated the values of the energy of hydrogen bonds in molecules of the pectinates under study (Table 2) .
In order to reveal the correlation between the absorption bands of hydroxyl groups associated by hydrogen bond and the energy values of hydrogen bonds in the pectinates of metals in the graphic system "ν i = f(−U ВС )" linear relationship y = a + bx, где а = 111.11, b = −3.06 × 10 , this band is due to the absorption of valence vibrations 3450  +110  +78  +80  +80  +65  +60  +2  +22   3415  +25  +15  +15  -+5  +7  -+15   3380  +54  +10  +15  +15  +20  +5  +1  +16   3350  +4  +8  +10  +13  +1  +5  +2  +26   3275  +20  +5  +10  +7  +15  +25  -17  +20 3241 evidently, the ions of these metals are coordinated to the oxygen atoms of glycosidic centre.
The position of the described bands and the difference of Δν frequencies are complex functions of relative atomic masses, thermochemical radii of hydrated ions, the polarizing effect of cations, the electrostatic field and the relative electronegativity of metal ions.
Comparing the intensity of the absorption band at 1600 cm −1 one can notice a significant weakening of the intensity of that band at pectinates which can be referred to the insignificant quantity or absence of crystallized water competing with pectins for the coordination with the metal ion.
It is evident that from two functional groups of pectins (carboxyl and hydroxyl) the stronger coordination of metal cations is in carboxyl group as salts are formed in the process. Besides, the carboxyl group from the point of conception of hard and soft acids and bases [17] Alginates of polyvalent metals. The characteristic absorption bands in IR spectra of alginates of polyvalent metals in comparison with sodium alginate are given in Table 4 , the shift of these bands and the change of energy of hydrogen bonds are given in Table 5 . In 3925 -3700 см −1 area the band splitting due to the vibration interaction of connected oscillators is observed, especially significant it is for Co 2+ , Zn 2+ , Pb 2+ alginates. The band splitting in the IR spectra of alginates with the alginic acid the differences given in Table 5 • the oxygen atoms of the pyranose cycle;
• the oxygen atoms of carbonyl groups of ester groups;
• α-glycosidic bond (affect only Cr 3+ and Co 2+ ).
2) A significant shift of the absorption bands in the IR spectra polyuronates metals compared to polyuronide, the decrease of energy of hydrogen bonds associated hydroxyl groups, reducing the intensity of the absorption bands characteristic of water, is evidence of the formation of polyuronide coordination bonds with metal ions. It is established that metal ions in polyuronates contact with oxygen atoms mainly hydroxyl and carboxyl groups and oxygen atoms of water molecules, pyranose cycle of the carbonyls of the ester groups of the α-glycoside bond center. In coordination of metal cations by alginates are involved both units of the polymer: polyguluronate and polymannuronate.
3) Characteristic changes in the IR spectra of pectinates are more pronounced than in the IR spectra of alginates.
4) Used methodological approach to the study of the structure polyuronates metals can be extended to the metallic derivatives of the various other classes of organic substances.
